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Abstract:

This set of twelve FORTRAN subroutines will convert the coordinates

of a point given in geographic, military, state planar. or Universal Transverse

Mercator form to coordinates represented in a second form chosen from these

four coordinates types.
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Pace I

1.0 INTRODUCTION

In the Installation Restoration (IR) program measurements Of variable, su:h is deptl;
to top of interval in a coring must be related to a specific location on the earth's surface. This
is accomplished through the use of coordinates: geogaphic, state planar, Universal Transverse
Mercator. and military. Each installation will use that coordinate system which is most con-
venient: therefore, the programmer will be concerned with conversion from one coordinate sys-
tern to another. This manual will show you how to use the subroutine package. If you under-
stand the above coordinate systems. you may skip section 2.

Note: Your comments on this manual can help improve it: please direct all comments to
Potomac Research, Inc., at our Edgewood Area office.

POTOMAC RES-A.RCH. INICORPORAT SD
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Pace 2

2. LOCATING POINTS

2.0 General

The earth's surface is considered to result from the rotation of an ellipse aboUt the
north-south polar axis. This solid is called the spheroid. The Clarke 1866 spheroid is cur-
rentlv used for tile continental United States. Dimensions are shown below:

NP

b a = semimajor axis
6.378,206.4 meters

b = semiminor axis
6,356,583.8 meters

SP

Figure 1. Clarke 1866 Spheroid

A point such as position A in Figure 2 is located by describing it in terms of two numbers called
coordinates.

Geographic coordinates can be related to the spheroid alone by means of the formulae of
geodesy. For the other coordinate systems, the point A has been transferred from the spheroid
to a map projection. The map projection is a flattening of the surface upon which the spheroid
is projected according to the projection type. We desire a flat surface because it is easier to work
with than a curved surface.

To locate that point A in Figure 2, we measure its signed distances from two lines called
axes and record the numbers in order as the coordinated of A. Our x and y axes will alvavs inter-
sect at an angle of 900.

y axis
+ y

X

*A

x axis
+ X

coordinates + X, + Y

Figure 2. General Coordinate System

POTOMAC RESEA.CH. INCORPORA.7:EC

---- --



PaCe 3

2.1 Geographic Coordinates

On the spheroid the axes are curved lines. The x axis is the circl equidistant frum

the North and South Poles named the Equator. They axis is that half-ellip e through the
North and South Poles that passes through Greenwich. England. named the Prime Meridian.
Distances are measured in degrees, minutCs. and seconds of arc. We shll nea ,ure from 0
to 900 north or south of the Equator and shall call this coordinate latitude. We shall mea-

sure from 0 to I SO0 west or east of the Prime Meridian and shall call this coordinate lonci-
tude. The precision of our measurements shall be to the nearest 0.01 second.

Geographic coordinates of point A are written like the following example:

390 23' 51.37"N 760 18' 06.63" W

Sometimes, you will see these symbols:

q, latitude

. Iongitude

Also, geographic coordinates may be called geodetic.

2.2 State Planar Coordinates

Two types of projections are used in the state planar coordinate system:

Lambert projection - "wide" state such as Connecticut

Transverse Mercator projection - "tall" state such as Vermont

POTOMAC RESEAIRCH. INCORPORATED
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It niav require more than one pro~ecton to cover a state. Us tM "W:J v linote to 1

T hus. a s;tate la'. hie divided into areas ot1 covsraee .ald ons. \% hi,!i:& h'!%'

coded aS fon1-r-digmt nu.1InheS illi sub rontine F L..LEA and ZONE! The y am 4 the ce= tr
meridian of the projection: it is assigned a large positiw number so that no cotrdi:'tein :
have a negative value. Its eq naton is x =p. The x ax is is, a hue, perpendicular to~ th~e

axis and it is sufiffcientlV southi of the zone so that no y coord:nate "Mil have a rcanks. val
Its eqnation is ; = 0. We sAlM mcasure distance in feet from the v ax is to poin t A: -all

this distance V . X coordinate is

of = p ±V

Notl: Use + if poinut A is east o 1th ccntral mneridian: use - if point is wyest.

We shall mecasure distance in feet from the x axis to point A and shall call this coordinate
Y.

State planar coordinates of point A are written like the following example:

Zone 4126 X 9970307 Y =570,443

X-=p

[zone - -710 A

central mneridian

Figure 3. State Planar Coordinate S'.stem'

2.3 Universal Transverse Mercator Coordiniates

The Universal Transverse Mercator (UTM) projection is used fromn 800S through
84 0 N latitude. The earth is divided into 60 zones 60 wide starting at 180OW longitude and
proceeding east. Zones are numbered from I to 60 as in Figure 4.

POTrOMAC RESEARCH. INCORPIORA7 EM



840N S4'N

180)\N' 174 °  16S °  • • 780W 7'° _ o • 1680 1740 180 0 1-

2 18 59 60

Figure 4. UTM Zones

The v axis of each zone is its central meridian: it is assigned a value of 500.000 meters. Its
equation is E = 500.000.

The x axis of each zone is the Equator: in the northern hemisphere, it is assigned a value of 0
meters: in the southern hemisphere, 10.000,000 meters. Its equation is N =0 (northern):
N = 10.000,000 (southern). We shall measure distance in meters from the y axis to point A:
call this distance E' . The false casting coordinate is

E = 500,000 ± E'

Note: Use + if point A is east of central meridian: use - if point A is west.

We shall measure distance in meters from the x axis to point A and shall call this northing
distance N' . The false northing coordinate is

N = N' (northern hemisphere)

or N = 10,000,000 - N' (southern hemisphere)

UTM coordinates of point A are written like the following example:

Zone +18 E =387,900 N =4,361,500

Note: + zone means northern hemisphere
- zone means southern hemisphere

P 'TOMAC RESEARCH. INCOPPORATED
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2.4 NiirvCoolrdioac",

01'ir' Tl .rke \ diim:t o the CA 1> 1,d~~:~Ai~.2

X omittine- I and 0) i in Fi-urc A (I\ 1111dr&:ele,,, is jdc nti!'e d bV ZWIC 11111' 1-% ro .

S40 N
710 X

6410 WI

56(,0V

4SO L

400 T

32'-0 S

240 R

161) Q
so

00 N

640

720 LID
8005 L c

Fig-ure 5. Quadrang-les of a UTMI Zone

Thuese quadrangles are then divided into Squa.1res which have 100,000 meters onl each side.
A 100.000-mecter square is identified by two letters: x designator, y designator. Compute
r = MIOD (zone. 3.:' If r eqJuals 0, then the x dcsi-nator is lettered S tiurouchil Z PrOCeedine1-
east: if' r eq uals 1,* then it is lettered A through1 H; if' r eq ulMS 2, then1 it is lettered J through
R (omitting 0).

If the UTMN zone is odd, then the y designator is lettered L through V, A through2l K
(omit tino I and 0) starting at a mul.1tipfle of 21.000.000 mneters and proceeding north: if thle
UTMI zone is even, then it is lettered R through V, A through Q (omnitting I and 0) as inl
Fig ure 6.

*Fortran MIOD fuinction.

POTOMAC RESEARCH. INCOR=ORATED



-IY' LV LliV %A \\\ X\* j
Y U UU VU WU XL t U

I F L-1 { -\1 I- x - ).IT

TS us VS W S X XS Ys R'. S

TR U R yR R X R Yr Rn3Y ''

TO UQ VQ \Q XQ YO

11 UP~ VP XVp \1) Y

TN u N VN WN XN 'N

TM UiM VNI NW% NM YMI

32N TL L.:L VL jXW L X L YL

750\V

Zone 18

Not,-: Bccatise of ovrec of the meridiains. letters S and Z have bee.n cut Off.

Ficutre 6. I 00.000-Mete-r Squ Lares of an Eveon Zone

Si nc thie point A ha.s becen located wvithin I O0.0G0 Mueters by Means Of Zone nuin 1her. (I Ladranle O\

and I0O.QOU-mere r skji:are, we use Only p)art of tile enasting and niorthingL coordina tes- viz.,. the riehtmo t
five dicits of each.

Military, coordin ates of point A aire written aS a Character Strin'e Using thle Clemnents discus ed above
tromn left to riejit like thle followin- example:

I 8SUU8S?9006 1500

[-or readability. the coordinates above may be separated:

18 SUU 8790061500

Note: + UTM zone means northern hemisphere
- UTM zone meanLUs southern hemnisphere

This sign is returned aS a bonIus from tile appropriate subrouine:C it is not needed except in level 2
andl 3 SUbroutines.

P=OTCMAC RESEARCH. INCORPOPA7ED
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3. USER PROCEDURLS

3.0 General

For each type of coordinate conversion, one subroutinc has becn provided ,o that the subrout inc

call will be shorter than that arising from one general pturpose subroutine.

a. Use this UNIVAC control statement:

L113 IR*CVCOORD. (with .:MAP)

b. Name the subroutine which yoU desire to call:

COORxy

where COORxy will convert from type x to y

x, y is one of the letters G, S, M. U

(G = geographic, S = state planar, M = military, U = UTM).

c. Check the calling sequence in sections 3.1 through 3.12. Be sure that your input data con-
form to the formats shown therein:e.g.*, lonitude LAM is one double precision number formed from
degrees, minutes, and seconds:

76 0 18'6.63"W 0761806.63D0

(longitude format = dddmmss.ssD0)

d. Use Table I to get your installation input code (INST).

e. After each subroutine call, test the error code (JERR) returned. If JERR equals 0, then the
conversion has been successful: if JERR does not equal 0, then use Table III to find your error.

*Also, these variables must be in the correct format: latitude PHI (similar to LAM), quadrangle row and

100.000-meter square QSQ (3 letters), military coordinate string XYMIL (10 digits D.P.).

POTOMAC RESEARCH. INCCRPORATE



Table I. Installation Codes

Code Inst:1Ilation

AL Alabama Army Ammunition Plant

BA Badger Army Ammunition Plant

EA Edgewood Area

FA Frankford Arsenal

HA Hawthorne Naval Ammunition Depot

LS Lone Star Army Ammunition Plant

PB Pine Bluff Arsenal

RA Redstone Arsenal

RM Rocky Mountain Arsenal

VO Volunteer Army Ammunitions Plant

WS Weldon Spring Chemical Plant

Table II. Zone Numbers-(provided in subroutine ZONE2)

Installation State Zone UTM Zone

AL 3101 +16

BA 5751 +16

EA 4126 +18

FA 5151 +18

HA 4651 +11

LS 5351 +15

PB 3251 +15

RA 3101 +16

RM 3451 +13

VO 5301 +16

WS 4401 +15

POTOMAC RESEARCH. INCORPORATED



Not,&. I =inj-ut vji _ 0 =ot;, ut %,ria

3.1 Geoeraiphic it) \ilitnr% Coordinates.

CALL CO()RC-,N (INST. PHI. LAMI. UZONL. QSQ. NYMIL. JI RR)

INS T - -I IIOLLERITH INSTALLATION (Tatbl 1. jpae:, Q)
PIl -- I D. P. LATITUDE
LAM - -I D. P. LONGITUDE

UZONE - -0 INTEGER + OR - UJTM ZONE NUMI. R
QsQ -- 0 HOLLERITH QUADRANGLE ROW & 100.000-M. SQUARE
XYMIL - -0 D. P. COORDINATE STRING. MIL.
JERR -- 0 INTEGER ERROR CODE (Table 111, page 151

3.2 Gcogriphiic to State Planar Coordinates

CALL COORGS (INST. PHI, LAM, SZONE. XSTIP. YSTP. JERR)

INST - - I HOLLERITH INSTALLATION (Table 1, page 9)
PHI - - I D. P. LATITUDE
LAM - - I D. P. LONGITUDE

SZONE - - 0INTEGER STATE ZONE NUMBER
XSTP -- 0 D. P. X COORDINATE STATE
YSTP -- 0 D. P. Y COORDINATE. STATE
JERR - 0INTEGER ERROR CODE (Table 111, pagec 15)

3.3 Geouraphic to UTMN Coordinates.

CALL COORGU (INST, Pill, LAM, UZONE, EAST. NORTH, JERR)

INST -- IHIOLLERITH INSTALLATION (Table 1, Ipag9)
PH I -- I D. P. LATITUDE
LAM - I D. P. LONGITUDE

UZONE O-0INTEGER + OR -UTM ZONE NUMBER
EAST - 0 D. P. EASTING
NORTH -- 0 D. P: NORTHING
JERR - 0INTEGER ERROR CODE (Table 111, page 15)

POTCMAC RESE~ARCH-. INCORPGRA7ED



3.4 .Military to Geo,,raphic Coordinate,.

CALL COORM ;6 I[NST QSQ . XYMIL. I1. Pill. tt2. LANI, 11 PR

INST I IIOLl.FRFfTl INSTALLATION (T,.Ic 1. 1 .:

QSQ -- I IlOLLFRITII QU..\DRA,.\N(;L RUV& I.u.\-. SQ.\R[
XY.MIL - - I D.P. COORDIN\TE STRIN(,. MI_.

H] -- 0 HOLLERITH HEMISPHE-E (N or S)
PHI -- 0 D. P. LATITUDE
112 -- 0 tHOLLERITl IIEMISPIIER (0V or F)
LANI -- 0 1. P. LONGITUDE
JERR -- 0 INTEGER ERROR CODE (TJWb! : III. paie 15)

3.5 Military to State Planar Coordinates.

CALL COORMS (INST. QSQ, XYNIIL. SZONE, XSI P. YSTP. JERR)

INST - - I HOLLERITH INSTALLATION (Table I. page 9)
QSQ - - I IOLLERITH QUADRANGLE ROW & 100.000-M. SQUARE

XYMIL - - I D. P. COORDINATE STRING. MIL.

SZONL - - 0 INTEGER STATE ZONE NUMBER

XSTP - - 0 D. P. X COORDINATE. STATE
YSTP - - 0 D. P. Y COORDINATE, STATE
JERR -- 0 INTEGER ERROR CODE (Table I. page 15)

3.6 Military to UTM Coordinates.

CALL COORMU (INST, QSQ, XYM IL, UZONE, EAST, NORTH, JLRR)

INST -- I HOLLERITH INSTALLATION (Table I, page 9)
QSQ -- IIIOLLERITt QUADRANGLE ROW& 100,000-M. SQUARE

XYMIL - - I D. P. COORDINATE STRING, MIL.

UZONE -- OINTEGER + OR - UTM ZONE NUMBER
EAST -- 0D.P. EASTING
,IORTH - - 0 D. P. NORTHING
JERR - - 0 INTEGER ERROR CODE (Table III, page 15)

POTOMAC RESEARCH, iNCOPPORATEr



3.7 State Planar to Gcographic Coordinales.

CALL COORS(; ( INST. XS-TI'. YSTP, 11, Pill, 1t2, L..\M. J I.RR)

INST -- I IIOLLERITIH INSTALLATION (Iablc 1. pae 9)
XSTI' - - I D. P. X COORDINATE. S FATE
YSTP -- I 1). P. Y COORDINATE. STATE

11 -- 0 HOLLERITH HEMISPHERE (N or S)
Pill -- 0 D. P. LATITUDE
112 -- 0 HOLLERITH HEMISPHERE ("* orE)
LAM -- 0 D. P. LONGITUDE
JERR -- 0 INTEGER ERROR CODE (Table III. page 15)

3.S State Planar to Military Coordinates.

CALL COORSM INST., XSTP, YSTP, UZONE, QSQ, XYIIL. JERR)

INST -- ItIOLLERITH INSTALLATION (Table I. page9)
XSTP - - I D.P. X COORDINATE. STATE
YSTP -- I D. P. Y COORDINATE, STATE

UZONE -- 0 INTEGER + OR -UTM ZONE NUMBER
QSQ -- 0 HOLLERITH QUADRANGLE ROW & 100.000-I. SQUARE
XYMIL - - 0 I). P. COORDINATE STRING, MIL.
JERR -- 0 INTEGER ERROR CODE (Table III, page 15)

3.9 State Planar to UTM Coordinates.

CALL COORSU (INST. XSTP, YSTP, UZONE. EAST, NORTH. JERR)

INST - I HOLLERITH INSTALLATION (Table I, page 9)
XSTP - - [ D.P. X COORDINATE, STATE
YSTP - I D. P. Y COORDINATE, STATE

UZONE -- OINTEGER + OR - UTM ZONE NUMBER
EAST -- 0 D. P' EASTING
NORTtl -- 0 D. P. NORTHING
JERR -- 0 INTEGER ERROR CODE (Table III, page 15)

POTOMAC RESEARCH. INCORPORATED
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3.10 UT\N to ( ejgraphic Ctoordinates.

CAL I, COOKI- (; iI NST. I_.ST, NO TI, II1. Ill1. I-. LAM. JI RR

INST -- I IIOLLERITIH INSTALLATION (T,d,,' I, ,,

FAST -- D. P. EASTING
NORTH - - I). 1P. NORTIIING

III -- 0 IOLLERITH HEMISPHERE tN or S)
Pill - - 0 D. P. LATITUDE
H] - 0- 0IOLLERITIH HEMISPIERF, (\V or F)
LAM - - 0 D. P. LONGITUDE
JERR -- 0INTEGER ERROR CODE{ Tablc II,,,-e 15

3.11 UTM to Military Coordinates.

CALL COORUM (INST, EAST. NORTH. UZONE. QSQ. XYMIL. JERR)

INST -- I HOLLERITH INSTALLATION (Table I, page 9)

EAST -- I D.P. EASTING
NORTH -- I D. P. NORTHING

UZONE -- 0INTEGER + OR- UTM ZONE NUMBIER
QSQ -- 0tHOLLERITIH QUADRANGLE ROW & 100,000-M. SQUARE
XYM I L -- 0 D. P. COORDINATE STRING, MIL.
JERR -- 0 INTEGER ERROR CODE (Table III, page 15)

3.12 UTM to State Planar Coordinates

CALL COORUS (INST, EAST, NORTH, SZONE. XSTP, YSTP, JERR)

INST - - I LtOLLERITH INSTALLATION (Table I, page 9)
EAST -- I D.P. EASTING
NORTH -- I D. P. NORTHING

SZONE -- 0 INTEGER STATE ZONE NUMBER
XSTP - - 0 D. P. X COORDINATE, STATE
YSTP -- 0 D. P. Y COORDINATE, STATE
JERR -- 0 INTEGER ERROR CODE (Table III, page 15)

PCTOMAC RESEARCH. ;NC!:mPORArE)



3.13 Example.

YOU II l1\ .1:1 ifllt Iuk1 Oft wCl! 10:iOC IfS ill st,.tC' pI.:lhr uooi dn..tc,, t'rom il ;NI ::lH ~ '.!
The fo)loUkjflU pr~r,-inmIr~vc; \ fII C c tt thwl to~ I 1.T\1cor

INTEGER UZONE

DOUBLE PRECISION E, N, XSTP. YSTP

'00 REA-D 15. -V7-1 END='0000 XSTP. YSTP

WRITE (6.3 105) XSTP. YSTIP

CALL COORSU: (2IIRM, XSTP, YSTP. L'ZONE. E. N. JL--RR)

IF UJERR. EQ. 0) WRITE (6.3 105) E. N

GOTO -200

9000 CONTINUE

POTOMAC RESEAR~CH. INCORPORATED



I~ce 15

Table III. Error Ccdes Returncdb% Subroutine

Error Code In
JIL R R ) E x l an , t i n S u bl " " 0 r t in :

0 No errors! COOR_

I INVALII) INSTALLATION COOR

I MISSING INPUT COORDINATES COOR

3 MISSING 3 LETTERS - - QUADRANGLE ROW COOR_
& 100.000-M. SQUARE

10 UTM ZONE NUMBER> 22 WITH CLARKE 1866 CONVMU
SPHEROID

I I INVALID ROW LETTER OF 6c X 80 QUAD- CONVMU
RANGLE (MUST BE N THROUGH X)

12 INVALID X DESIGNATOR OF 100,000-M. CONV*IU
SQUARE (SEE PAGE 6)

13 INVALID Y DESIGNATOR OF 100,000-M. CONVMU
SQUARE (SEE PAGE 6)

14 INVALID NORTHING WITH CLARKE 1866 CONVMU
SPHEROID

15 LATITUDE > 840 TMFWD

16 LONGITUDE > 0.16 RADIANS TMlF\VD

17 GRID DISTANCE FROM CENTRAL MERIDIAN TMINV

> 0.2a WHERE a = sernimajor axis of spheroid

POTOMAC RESEARCH. INCORPORATED



Tabhle Ill. Error Codecs RelUrncd by Stbut-)tiC -n ConT :nUMIcd

I SRECTIFYING LATITUDE > 1.47 RAD1IA*NS TNMINV

19 INVALID STATE ZONE NUMBER C'ON VGS

20o LATITUDE > S0 0 30*UI LNI1I:W

21NORTHING > 8,942.900 M. UTM IVS

POTOMAC RSEARCH4. INCORPORATED



4. TEST PLAN

The twelx urou ewr t> separa rev Oil 0nW 110i".1, eac:h in;tallat on.

Re suts were-L then c:Orn pared with the coordinates measured froin the ma p, for thiat inst.111at ion.
Results w ere in atreement.

Additionally. cycles of' forward and backw\ard :omversions suIch 'IS G to S. S to (j. etc:.. were testcd.
Resu~lts agreecd within accuracies of 0.0005 meter. 1.2 feet, or 0.02 seconds.

TEST POINTS

(Coordinates are listed in the order gecographiic, state. MI. military.)

Aberdeen Provine Ground (Ede-ewood Area)

390 2 3'51.37"N 760 18' 6.63-W

State zone 4 126 X =997.307 Y 570,443

UTMI Zone + 18 E =387,900 N= 4,361,500

+ 18 SUU 8790061500

Badger Armyl% Ammunition Plant

430 22' 0.08-N 890 45' 7.9YW*1

State zone 5751 X =2,065.894 Y = 498,207

UTM~ Zone +16 E 277.000 N =4,805.000

+I6TBD 7700005000 -

Frankford Arsenal

400 1 '3.3 1"N 750 2' 48.74-W

State zone 5 151 X = 2,757,015 Y =260,846

UTMI Zone + 18 E =496,000 N =4,429,500

+18 TVV 9600029500

Pine Bluff Arsenal

340 19'0"N 920 6'0"W

State zone 3251 X = 1,969,804 Y = 600,410

UTM Zone +15 E =582,806 N =3,797,439

+15 SWVH 8280697439
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Rcdktone Aren:il

34" 40' W"N 8o0 S& 0"W

State zone 3101 X = 259.433 Y = 1,51o.S28

UTM Zone +1) E= 533.595 N = 3,835.943

+16 SEP 3359535943

Rocky Mountain Arsenal

390 47' 54.99"N 104 0 54" 10.08"W

State zone 3451 X = 2,167.734 Y = 170,047

UTM Zone +13 E=508,300 N = 4,405 , 200

+13 SEQ 0830005200

Weldon Spring Chemical Plant

380 41' 49.40"N 900 43' 44.49"W

State zone 4401 X = 434,636 Y = 1,042,715

UTM Zone +15 E = 697,500 N = 4,285,400

+ 15SXN 9750085400

Alabama Army Ammunition Plant

330 19' 59.99" N 860 19' 0" W

State zone3101 X=352,369 Y = 1,031,023

UTM zone +16 E = 563,595 N = 3,688,257

+16 SEM 6359588257

Hawthorne Naval Ammunition Depot

380 34' 9.13" N 118036' 49.97"W

State zone 4651 X = 491,266 Y = 1,390,319

UTM zone +11 E = 359,400 N = 4,270,000

+11 SLN 5940070000

Lone Star Army Ammunition Plant

330 26' 0" N 940 13' 0" W

State zone 5351 X = 3,001,488 Y = 658,370

UTM zone +15 E = 386.897 N = 3,699,797

+15 SUG 8689799797

POTOMAC RESEARCH. INCORPORATED
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t i t i c or .-\rn i, A. Il- llLi t tI () 1 Pla11t

S51 5 10.00 N .S50 S" 34.41" \\

Stat." zone 53W)1 X = .e.44( =

IT.M zonc +-16 E = 669.300 N = 3.8S4,000

+16 SFP 6930084000

POTOMAC RESEARCH. INCORPORATED
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5.PROC RAMM IMC NOTEiS

5.0 General

h\ the U.. S. Scl' _ ' VVQ,;lti!: (iON\NIlU~~ .~~~x ' 'tm.R>~:

COORGN COORGS COO R u coo R NIG,

COORM S COORMU COORS(" C()flRSM.\

COORSU COORUG COORUNI COORLUS

,Leve-l 2:

CONVGU' CON% VG-S CON\M U' ZO'\].2

Level 3:

TNMCOF FLALFA STOD OBM E R

TMINNV FlLA LITMFW' 0 BM INV

TM FWD FlI L LA UTMII\S GTIPLAM

FIL LAA LANIFRD PIGLANI

FILLBB LAV\ I IN V

Subroutines wvith the name COO R - - perform the conversion in one direction: Su~broutinleS With the' 11.ni
CON%% - ,in two directions.

Subroutinle fun1ction1s are as follows:

Siihroutine Name Fun1ction

COORGM Convert Leographic to military coord.

COORGS Convert geographic to state coord.

COORGtJ Convert geographic to UTM coord.

COORNIG Convert military to geographic coord.

COORMS Convert military to state coord.

COORMU Convert military to UTM coord.

POTOMAC RESEARCH. INCORPORATED



N( NIL Co~\ (Qi i r % i L~t -NI ir~ %i,

(YIPl LA-N I Cove rt Leourar'lic to -, tate :oord.Iici a ai.Kr

IG LA\N I Conv erIt s'tate to 'e0o1r ['li,: coon0 NlcFLIanbr

1:LA LFA Fill ALPh A I arra\ with ztt otic Iinto

Fl L LA Fill A\ ) 1-arr - 2, dimi

F IL LAA Fill A I)array - 3 dim

F IL L13B Fill B ()ary- 3 dim

LANI FRD Convert -coograpice to state coor!. (Lambert)

LA \1I\*V Convert state to geographiic coord. (Lam bert)

013N11 R Conver-t geographic to state coord. (Oblique Mercator)

OB%1 I NV Convert state to geographic coon!. (Oblique Mercator)

STOD Convert econds to de-min-sec

TNICOF Compute coeffliCients inl A l ) array

DTIFWI1) Convert geographic to UTMI coord.

TMIIN V Convert LM to geographic coord.

POTOMAC RESEARC-4. INCOR.PORATED



liT\Il\SConvert state to geogrF'i'1 oorA

ZONE 2 Fi:,d state lind UTNI ,once;. hemnisphereo indi ators.

ConventionIs ddhered to \Vithill these subr-outines:

Clarke 1866 spheroid

+ LATITUDE NORTHERN HIEMISPH-ERE

- LATITUDE SOUTH-ERN HEMISPHERE

+ LONGITUDE WESTERN HEMISPHERE

- LO>\GITUDE EASTERN HEMISPHERE

+ UTIV ZONE NOPTHERN HIEM'ISPHERE

- UTM ZONE SOUTHERN HEMISPHERE

5.1 Modifyving tile Subroutines.

means a moderate programming effort is required.)

a. To add another installation: Add installation code to IALF ( ,hemnisphere indicators
to HSIGNI () and HSIGN2 ( ), state zone number from subrou1.tine FLA EPA to ISZ ( ,and thle
UTM zone to IUZ ( .The above arrays are contained in subroutine ZONE2.

b. To add a spheroid*: Change each suibroutine COORxy so that it will have a newv arg-ument.
JSPH-ER (spheroid type). Use the spheroid types contained inl subroutine CONVGU. Subroutine

POTOMAC RESEARCH. INCORPORATED



11(1 e (s~ to 1" :1 111! xd to rco Z /2r 1 croid tN pa e.Appir- at I%. ti imea Ij in Corm t

t Ii I e I I" i 11 tkor-d iIIa arrxivs c~iI I a d A\ di I n A (3 dim ). .and 13 di dim).

A rray In Lahlcdat Common In Stibraclt ilna

A 2 dim) CONST FILA. FILLA

A (3 dim) OM F FILLAA

B(3 dim) ONif FILLBB

POTOMAC RESEARCH. INCORPCRATED
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